Introduction
The target boxes in Line A were originally installed in 1974 and 1975. They are stainless steel vacuum chambers with copper tubes brazed to the exterior to dissipate the heat deposition from secondary scattering from the targets. The copper tubes were then flame-sprayed with copper to increase the heat transfer area. The original copper tubes have a high failure rate due to thermal cycling and built-in stresses from the original brazing. Reference 1 outlines the evolution of target chamber cooling schemes from that era to the present day.
Another persistent problem has been the leakage of the vacuum joints close to the targets due to thermal cycling.
The present target box design scheme involves the use of double-walled water-cooled chambers which optimize the heat transfer to the coolant, eliminate erosion and corrosion problems and provide the highest possible integrity and reliability. The extra expense of this scheme (a factor of 3 to 7) is fully justified by also considering the expense of the remote repair and replacement of the earlier less expensive schemes.
Additional considerations are elimination of vacuum joints near the target. As opposed to earlier schemes, each joint is now shielded by the copper collimators in each of the lines. Figure 1 shows 
